What is Bone Marrow Derived Stem Cell 
Treatment? 


Bone marrow derived stem cells, also known as bone marrow mesenchymal stem cells 
(BMMSCs), show promise in regenerative medicine due to their ability to differentiate into a 
variety of cell types. This comprehensive guide explores what bone marrow derived stem cell 
treatment entails, how it works, current and potential applications, ethical considerations, and the 
future of this burgeoning field. 


What are Bone Marrow Derived Stem Cells? 


Bone marrow, found inside bones, contains mesenchymal stem cells that can develop into a 
variety of cells, including bone, cartilage, fat, and neural cells. These multipotent stem cells are 
referred to as bone marrow mesenchymal stem cells (BMMSCs) or simply bone marrow derived 
stem cells. 


BMMSCs have several beneficial properties that make them appealing for regenerative 
therapies: 


e They are multipotent and can differentiate into various cell types besides blood. 

e They are easily accessible through a relatively noninvasive bone marrow 
aspiration procedure where a needle is used to extract a small amount of liquid bone 
marrow from the back of the hip bone. 

e They proliferate extensively in culture and can be amplified for autologous stem cell 
transplantation, avoiding the risks of rejection associated with non-self tissues. 

e They possess immunomodulatory and anti-inflammatory abilities, secreting paracrine 
factors that reduce tissue damage and promote regeneration. 

e Due to their modulation of the immune system, they show promise for treating 
autoimmune diseases like multiple sclerosis, systemic lupus erythematosus, 
and rheumatoid arthritis. 

e Studies suggest they may help repair damaged organs and tissues by promoting 
neovascularization (new blood vessel formation). 


In summary, BMMSCs represent an ethically obtained, immune-compatible stem cell source 


with multilineage potential and anti-inflammatory properties ideal for cell-based regenerative 
therapies. 


How Does Bone Marrow Stem Cell Treatment Work? 


Bone marrow stem cell treatment relies on the ability of these stem cells to stimulate 
regeneration through multiple mechanisms of action: 


Cell Differentiation and Replacement - Administered stem cells can engraft at the target site 
and directly replace damaged cells by differentiating into the required specialized cell types like 
neurons or cartilage. 


Trophic Actions - Stem cells secrete a variety of paracrine factors shown to reduce oxidative 
stress, promote neoangiogenesis, recruit endogenous stem/progenitor cells, and modulate the 
immune system[43]. This limits further tissue damage and promotes a microenvironment 
conducive to healing. 


Immunomodulation - BMMSCs exert immunomodulatory effects by secreting anti- 
inflammatory cytokines and interacting directly with immune cells. This downregulates the 
cytotoxic effects of overactive immune responses involved in conditions like graft-versus-host 
disease and autoimmune disorders. 


Neuroprotection - In animal models, BMMSCs increase levels of neurotrophic factors and 
provide cerebral protection against neurological insults like ischemia/hypoxia and excitotoxicity 
associated with conditions such as stroke and traumatic brain injury. 


In clinical practice, stem cells obtained from the patient's bone marrow are purified, expanded 
(increased in number), and re-injected into the body, usually via intravenous infusion. The ideal 
number of stem cells needed varies based on the indication, but dosages range from tens of 
millions to over a billion cells. The mechanism(s) through which they impart clinical benefits 
remains under active investigation. 


Current and Potential Applications 


While requiring further research, bone marrow stem cell treatment has shown promising results 
for a range of clinical conditions involving tissue degeneration or damage: 


Orthopedic Injuries and Degenerative Disorders 


e Osteoarthritis - Intra-articular BMMSC injections improved pain and function for knee 
osteoarthritis in some clinical trials. 

e Avascular Necrosis - A pilot study found autologous BMMSCs reduced pain and 
disability caused by avascular necrosis of the hip. 

e Intervertebral Disc Degeneration - Preclinical studies indicate MSCs offer 
immunomodulation and trophic support for degenerated discs. 


Neurological Conditions 


e Cerebral Palsy - Several studies reported that BMMSC transplantation improved motor 
function, possibly due to neuroprotective and neurotrophic factors. 

e Traumatic Brain Injury - Animal research hints that BMMSCs helped promote 
neurogenesis and functional recovery after TBI. 

e Spinal Cord Injury - Preclinical data suggests MSCs reduce cavitation and promote 
neuroprotection after SCI. 


Cardiovascular Disorders 


e Heart Disease - Ongoing trials evaluate if BMMSCs enhance cardiac function post- 
myocardial infarction and in ischemic cardiomyopathy. 

e Peripheral Artery Disease - Preliminary evidence recommends autologous BMMSCs 
for critical limb ischemia. 


Autoimmune/Inflammatory Diseases 


e Multiple Sclerosis - BMMSCs showed potential for slowing disease progression and 
reducing relapse rates in early phase and retrospective MS studies. 

e Systemic Lupus Erythematosus - Case reports found MSC infusions reduced SLE 
disease activity and organ damage. 


While promising, bone marrow stem cell therapy still represents an emerging field requiring 
much larger, controlled investigations. Areas warranting further research include optimizing cell 
concentrations, timing, routes of administration, and combination therapies involving multiple 
stem cell types. Standardizing protocols across clinics also remains a work in progress. 


Ethical Considerations with Stem Cell Research and 
Treatment 


As with any new medical advancement, stem cell science presents ethical debates worth 
considering: 


e Sources of Stem Cells - Embryonic stem cells require the destruction of embryos, raising 
moral issues around abortion and respect for human life. Some argue adult stem cells 
from umbilical cord blood, placenta, and bone marrow spare the destruction of 
embryo/fetus while possessing similar potential. 

e Germline Modification - Altering the human germline (sperm, eggs, embryos) using 
gene editing may have unintended repercussions and risks transmitting changes to future 
offspring. Most scientists advise restricting genetic modifications to somatic (non- 
germline) cells. 

e Safety and Efficacy - All stem cell treatment requires a demonstration of safety and 
efficacy through well-designed clinical trials using rigorous scientific methods before 
widespread clinical adoption or governmental approval as a standard therapy. Speculative 
or premature usage outside trials poses risks. 

e Appropriate Oversight - Medical/scientific advancement should strike a balance 
between responsible oversight ensuring welfare/rights while not unduly hindering 
progress through overregulation that may preclude potential benefits. Regulations must 
keep pace with advancing science. 

e Equity and Accessibility - If proven, stem cell treatments should aim for equitable 
access globally based on medical need rather than the ability to pay to uphold 
humanitarian principles of healthcare justice and reduce health disparities. Affordability 
and public funding models merit ethical debate. 


Overall, employing adult stem cells from autologous (self-donated) bone marrow for 
regenerative therapies aligned with principles of ethics most stem cell scientists and bioethicists 
currently endorse, especially when delivered through established investigational frameworks 
with strong oversight. The field continually grapples with weighing scientific promise against 
ethical responsibilities in medicine. 


Bone Marrow Stem Cell Therapy in Practice: An Example 
Clinic 


One established provider of stem cell therapies for various conditions is R3 Stem Cell, a clinic 
with locations across the United States. 


For patients seeking bone marrow-derived stem cell treatment, R3 Stem Cell offers an outpatient 
procedure involving bone marrow aspiration followed by intravenous administration of purified 
stem cells. Some key aspects of their protocol include: 


e Bone marrow is extracted from the patient’s hip bone using local anesthesia in a 
nonsurgical outpatient procedure much like donating blood. 

e Stem cells are purified from the marrow using a closed system to separate blood 
components and concentrate therapeutic stem and progenitor cells. 

e The concentrated cell product undergoes quality and sterility testing before being 
returned to the patient, usually on the same day. 

e Stem cells are infused intravenously over 30-60 minutes to circulate throughout the body 
for paracrine effects and targeted homing to injury sites. 

e Patients are monitored for side effects before being discharged home with follow-up 
visits and options for additional treatments as needed. 


While not providing a cure-all therapy suitable for every condition, bone marrow stem cell 
transplantation represents an innovative area of research with encouraging evidence already for 
enhancing recovery in orthopedic injuries, neurological disorders, cardiovascular disease, and 
autoimmune conditions among others. Safety and efficacy continue undergoing definition 
through rigorous clinical investigation. 


Conclusion 


In summary, bone marrow-derived stem cells hold promise as a treatment modality in 
regenerative medicine that leverages the body's intrinsic capacity for healing through targeted 
cell-based therapies. Obtained directly from the bone marrow through a minimally invasive 
outpatient procedure, these multipotent stem cells can differentiate into various cell types and 
stimulate regeneration through multiple mechanisms of action. 


Current applications range from mitigating orthopedic injuries and degenerative joint disorders 
to showing potential for slowing disease progression in neurological conditions like cerebral 
palsy and multiple sclerosis as well as cardiovascular, autoimmune, and other illnesses. Further 


controlled studies aim to establish definitively which applications provide the most meaningful 
clinical benefits balanced appropriately against any risks. 


Overall, stem cell research exemplifies both the scientific opportunities and ethical 
responsibilities inherent in medical advancement. With accumulated knowledge from rigorous 
investigation and oversight protecting patient welfare, this field represents a promising approach 
for developing customized regenerative strategies addressing currently intractable conditions 
impacting human health and quality of life worldwide. Continued progress relies on properly 
designed clinical trials and a commitment to scientific integrity, transparency, access, and 
principles of ethics and social justice. 


